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ABSTRACT : PROBLEM TO BE SOLVED: To obtain an optical waveguide which exhibits the function 
similar to the function of an optical fiber having long-period gratings and may be produced 
with good reproducibility by incorporating parts having periodically changing parts in the 
shape into at least one of cores. 



SOLUTION: This plane waveguide comprises a lower clad layer 2, upper clad layer 3 and 
cores 4 disposed on a silicon substrate 1 . The cores 4 have a shape obtd. by periodically 
providing a columnar body of a square section extending from the one end to the other 
end of the optical fiber cable 1 with plural cut grooves 5 along the axial line of this 
columnar, body. All of these cut grooves 5 extend to extend nearly orthogonally with the 
axial line (optical axis) of the cores 4 to part the cores 4 to the plural parts 4a. Quartz glass 
constituting the upper clad layer 3 is packed in the cut grooves 5. The plane optical 
waveguide is provided with the cores 4 having such shape, by which the function to 
radiate light of a prescribed wavelength selectively from the cores 4 like the optical fiber 
having the long-period gratings is exhibited. 



COPYRIGHT: (C)1998,JPO 



BNSDOCID: <JP 41O090535A_AJ_> 



BEST AVAILABLE OOPY 



THIS PAGE BLANK (pspto) 




<HOB*MMF* OP) (12) & ^ j^p |^ $g (A) ODttMUHHW* 

#1^10-90535 

(43)&IBB ¥»£10^(1998) 4 3 10 B 

(51)lnt.Cl. e fi^JIB^ F I 

G0 2B 6/122 G0 2B 6/12 A 



*2S3£ 5feM* »*«©&6 OL (£6 JSC) 



(2l)ffiffi#-^ 


^¥8-242072 


(71)UiKA 


000002130 










(22)aiKB 


¥^8^(1996) 9/H2 B 




^R^cRflj^K^EJTB 5#33# 






(72)$HH# 










#3&r|»8t«iSS&Kffl«iri#Jft 














(72) s&mm 


















































&m± &m\ im (*4£) 



(54) [smox&m wmmffls 



(57) [Sift] 

(Ml 3 JWIJW^U—r -f > '^fc fiti «7r^ ri> 




<b) 



4a 5 4a 5 



5 4a 



BNSDOCIO: <JP 410090535A__J_> 




( 2) 



c?a -> x n&rrttmmtftmmzmtt h tubman * w l 
y=B 2 ^ Tfaoon^jaww tzssft l t & zt z m®. 

[000 1] 

$>i><7)X"$)h, 
[0002] 

[M*<08ffi] W)6*«»3TJfc- FSrJBiRtttc? y ••/ 

Jffl ( jlffiiiv *•? 5 0— 1 5 0 0 u m ) ayyv — r- -f > 7 

7t4 > ^fc&*2> 3Tt- F t •/ Ft- K ^>ffl 
iJlJ&tS yv—"r 4 > ^'-C'*) *) . ^ > 

ycQfflM ( t* ••/ f- ) A'37-E — K fc 7 5 -v H*— H t <59 
2 7T t ^r* «t 5 tClSlE$*i.-c Ir v£ . 37t- F 
7 7 -v Ft- F^f054t >v x* 1 ?-^ i 7^ i. o 
lz&^X\,>&. znmm. ftHBW^V-- f-f>-^{4, =i 
7t-K*7 7'V F Cttlt $ * § f^ffl *■ iTt * - £ izKc 
0. 3 7t- FcO^«rBfr5£^* (WT, r «fltiSSj 




WW¥ ] 0 - 9 0 5 3 5 



[ 0 0 0 3 ] ^.«Sfl7"U— r < yMi.. M®. 

i > izx *) mmm'^nmmmm^iii^ t s+i-^. _ t 

mXii 1 9 3 nmftifif)»ftc»)«irHfcSrfflv >"C . ff:Je!tr 

£> 2, , 37« -) ^^h3t*ffl3jt $ #i^:«tt^)fflllf *ti* 
J'hato^igtciE t tAt*tt±.W? h <nx- . =f 

[0004] 

x i %%m.mzx->xwmn&m&yi> < 
mtfh&tzfr. ^mm^—7-4 >7zu*-h%7T4 

*%nW8LSk <WMtt &Z tl±£-i t l iSWCH:*^,, 
[0005] *«BH{±. JJBKrftAiS^ifc tt^T. ft 

XML* wm±&<mm?&zttf^t&%ftm®. 

[0006] 

[PHSrP^S^^S] lB3<ifl 1 CSattStti J: 

7 < F<7)^Kt,SWWKS;fl:-r-S =k 0 C«r4 . 

F 7 -f -/I. F^J^K^^JWWK^tTV^ t s %<0® 

mizmtKm£<r)ftff3Tfrt>M$imizmtztiz> x *> 

< > 9' Sr * i 4 {i£.*c0.^ 7T^vh RtRcOtttt 2: 

ffim?m*a<owmm sm^-cmsak < mmmmzdz 

Hft < Kit-*-* t A : ^tg-C?>l> . 
[0007] ll5t<Ji 2 Ciett^ixl. X fi tc. H 1 £0K« 
«fffiW±. 3TcoMf£SP5i-*s 37«*itS-- 
TtI^)»Br^* J JlM^tl$tt^>*L^fJtt$:*^*i>co 

iXT^ JMSfSCi-J; D aT<ffi%tififflWtylz^foir& X o lz 

wmzim *tihX'jiz%^x^z>* 
[0008] st. ms^.s izmm*it& x o m 1 

0. ur^)7tiln-faoT*a.X(±*$* J JUW 



<JP 4 1 0090535A J _> 




ft L X t '> h WitXh -> T L Sk i > , C 
Ttt . if&Xti J5 5 tfflMHftc & ft^ £ z fc fc J; 0 3 T <?:> 

i ooo 9 1 ig^j04 iztmzixz x -:> iz. m i nmm 

fetik&cnittimtti *i u <r <?Mttm 2^-3 tiz Lt 

si 3Tfrt>mtt$tLtzxzm 2 3 r#«* 

JR 0 til I T f fim-tZ> Z fc &X'$ ht\.\ ~> m&Z IzLX t > 

[00 1 03 fWc, ffjRiS 5 <cfEl£$iL& J; 
Bfl^.S 2 «OBR«ti , |g 1 Rl/m 2 c?) 3 T £ d^. . U S 
1/JB2 3 Tiatf>iai®#iaJ8fi^3:-fl: Lt^l. C fc Sr*#i§ 
fc -f -2. ¥S#iSgST^) 5 , 3 rH(?:)|aBI* J SWW{cSHt 

isrrs. 4*:. miRu i ^2 3r^)^R§{.±. 

y ^7 ^ >f mmemfacmmsmzm >xmm& < m 

m < wm^z z t awr* & , 
r o o 1 1 3 ixiz, mmme tzm&ztiz £otz, 
mzffi h w-mmmm zi-nzu. ^±mjmfmM * t\ 
x^xh^\. z cry®& . *%wiz$k& wmmma . 

[00 123 

mmmtmmzmmizutyi-z, . iaiB«>m{= 

*riPW>, 4fc, ISffi^&tt^tiittQJ^i^fc^-f 

[00133 ( mtmm 1 > m 1 u . *nM^s<7>¥ffl 

^68&<7)}ft3t 2r^^-0T,J> 0 . i^Hil (a) {i, 
J^ttJBflSiWffiiafift^ jSSEI-C'A 0 . HI ( b ) 
ti-Sl (a) WA-AllC»oA:KflIHT**. 

5 ••/ H« 2 . ±SH^ 7 >•/ FJB3&tf 3T4*>4>« 
^tS/tT t . TSI^ 5 •■/ Kit 2 . ±M9 y >v 3.S. 
V 3 r 4 ( 4 1 vr 1 53? a- fc -r 4 ^ 7 X 4, |ge5<; 

WiT«2WX±» ^ 7 y FB 2 . 3 OSiff* J: 0 ^ iS< 
=5r'>Ti >S, I^i 4.<^TSP^y'±^^ f7 F/l 2 , 3 
*i. — fot%r>XziT4%&1g$mLXVi&, 



( 3 ) 




•t*l?3^F 1 0 - 9 0 5 3 5 



[ o 0143 ttmnm?wm&m&c>mmi . 3T4 

HI (a) Rl* ( b ) (c^^it^J: : ) 
(•- . *m&tmC) 3 T 4 f 4 . S« 1 C7.)— }g/;> •■:> ft!l3S ( 

Zii>oC?:)lj]t)M5ti. *,>-fiiL3T4P>$m (ic 
W) (-tKJHSl-r^ i 3 USEirtfc ') . 3T4 2r1SStC) 
a5«-3T4a^|SrLTv>4. JjiTT'ti. iWt?J0*5 
^WiBfcDfJcCfcfc-tl.. MfrgC5iC(4. ±SP7 7-v 
FJg 3 Sr»Blci"&^|^^7 Xtf-ftM ZtlX t >4 ... Ttfi 

37-4 *<?mm^zi%mffl?:>mmi£i5-x\h o . -jim 

5H±<7)|UIH. -rSr-b^JHfliSStffcWIfc r-v-f- (/SIM) 
0-1 5 0 0 /< m > h $k ^ > , 

[00153 mz^ *mmm?wwmm$<7.mm-x& 

tC«K#WtTTIS^ y -v F« 2 1 &3\M<7)tfy 

m&m * ~> u 3 > s« i ±<c-ffi<;?iM> a , «gv •> 

T . M'^-tCS i C 1 4 WGeC 1 4 i ttsWMfl 

L XjmtiyXi\L-f& . rilC J: 0 . aaB5rT»^ 5 -y 
F Jf 2 fc . Z <7.-)TSn ? y ■•/ F V 2 e>_li(CflMI $ fl^: 3 T 

4 fc & m&w&f^xmtfiemzii a , actc . 

W&mj* F U y/5 7 >fSffTS-ffll>T» :<7)EM7 

Fv.x?J§*-t£tt. ^KraJSA^M^i-LSK&gPGS; 

ar Jfe-t Cfc (C J: 0 3 T 4 ^^EJt-r * . <I N '^|Jjy \— 
-^tzs i c l««w>K«^tfltttL«r3&«j5>y«-^iH: 
feZT&r y ••' } i m2%.l*aT4c?)±mizv£$ft{?x±. 

&7y »> vmsttc&'^&iim&tfyxmfiLTm&M 

jfiBfl^^.x 1ft&, ZixlzZ 0 . y v F® 3^|g 
«76i'u ^Jt^WJ^ffiSS^A^fR-rs . 

[00163 .ha^j: ^ c *mmmcrwMmmz<?> 

3 r 4 (cJi*(Wc j& -v T JSJtBWtc^lSraiS 5 ^*S»t *HX 

v ■> a <7.)T' . ttmimzwwwm -e 

w^e- F 7 * -/l- H®JB*b&<J«BWt=3Bflrr * J: r) ict- 
4... C^UCiO, 3T4^$-frJ|g-f-&RJf?EiSft^)3T^ 
- FA\ 3 Tt- F fc |5l?f[fiHC:itfr-r& 7 7 v F-t— F 

«s^$ix4 i 3 izz k> , ^m.t l x 3T4 rt^eaw- 

4B't5E^^)3lc//3r47 , /»A,Ta5SL' ; '±gII7 7 y FJ1 
[00173 



BNSDOCID: <JP 410O90535A_J.» 




/J 3 T ■!•> -jB o 5 „ b - - 77 A •■■<!) 

1 . m it art- F (36**- F L P ,-, , 
sSrit, 1=0. m= 1 ) X'h 9 . iS^r' 1 " < 1 1,1 J 

-CH5g*ft& art- F*>e»WC«> 0 . 4»* 5 v h - ,n ' 
ti a««; v -v F t- HweWgfirfft f ) . AJi#KW 
S^WJW-C**. =Sris. (£»«ft/9 aT «. art-h'f) 

ISO ( 1 ) 5 fciftftwaTt-Fy/. a 

r 4 *» £>}fc*f S *i h ■- 1 iztc h ... 
[ 0 0 1 S ] Z<7)X olz. #mt&M?)¥w®il&$&te~ 
_B*<7) J; 3 a r 4 £ H * h Z t tz X ■) . £ HJffl 

/b-f -f > rSMi/L ^ t -f stfcNttlC . fJr 
m&^tftiMiRtmza r*» <>tfe*ff& t K^Iit^S 
«T £ ♦ * L T , JB*W> a r 4 ttn&wHjft&ff 

WTIMIiHHHi , WSttft < i^r t z b a*WT* 

t 0 0 1 9 ] =flr*S. «t^lWIH«ft»»i. ^r4 
ICE r #^±SBc*a f 8ao3*VC ^* *ff*C* h , 

t <suss& < e i- asm*? r^>m) t nmz . !jig3fc* 

7aBCBtfcBfJ6«*<03t*Alt*** > - Kansas* 

ified Spontaneous Emission : ASE) #*3&&'T&# < s 
a T4 ofttttfcft:ftt<l£> A s Ecoifcfttc-iSrrs i o iz 
frtSrSP 5 £>Hfl|&Rjg LXH , ASE63T4K 
Jffe»t t T l$£T #f £ & . •- » i 3 C . *^S£Jf3 
&<?>¥-mwm<?> 3 a t 4 (c#±*H7c«* I i3Hjn $ fat 

[00 20] ( Hfi£ff#K 2 ) 0 2 U . #£St»!Bf> Tin 

^mtfflmswmmimemmmx'h o , 02 < b> 

ii. H2 (a) ^B-B&Ci&oJ^BftHHT'fcS. #H 

-r^r*)*>. 12 (b) tzMi>&<7r;Zlx&£ 
*^S^S|.c7)Tffli$feSS//WT^ar6(i. 

/CT'fc'h wOmiSTIi. ar6iOSffl!lffitiTlfP7 7 y 

F«2c7)±ffi.hB&a:3eT'i.*ff^ft®t:"$)9 . arsco 

(jHi*ttt:J&oTfflH8Wt:3EttL"C^&. are 
fM'O'gmffln A (± , 5 0-1500// m t "T S ^j^fi 
iu i/c. are^mBmt. 3T6wW« 
tc«UTiifl»k*-5t^*. 376*>WlMRi 

m) t<nt%%L£®%>lz'tiz_& X llztc-yX 

[0021] *nmmv> : ¥W£%i3&t . mmm 1 o 



BNSDOCID: <JP 41 0090535A_J_> 




imW- 1 0 - 9 0 5 3 5 



^9XJBf»±tRlti u >x I- r x y JSv^-ffiff^fcTtf) 
0 . JLf^fi' 5 ) l-ti . a r 6 ^)±iS icffl i T S - a r 6 
b m-tWmB&S: ti^h \> > * I- r x 7 ffl L ^ 
*» o x ••/ + y ytuT. «r *fe-f 'htaTh -1- Wft-r & Z t 
frX*&, 

[0022] ^mmm^mm-Mm. ±%i^x ~>% 
mnwzmtfWb-tz^Mwffiw 3 T 6 l t ^ ^ 

^ . ®£Jf5® 1 i 7 .)*^ b a rt- F 0 > t- F 7 < 

ii^i ►) . are $r[£»-Tl.WlE^ft^art- H*«. 
art- F hl^jfrt-itfTTS ? 9 -> Ft- HCtS^S 

cio' * . a r e> <o«Mi<7>^i®«B a \zm cxmtz* 

[0023] Z<7)X 0 (C . ^m&fcWt^MMtiffisv • 
^ rtiiasicMRUSJSffi Srffiv >TffiS?(cff5^;T S ■- i: *^ 
[0024J445, lOt^flS 1 fc BW»fc, *«lff5@.^> 

[0025] ( Hft^JB 3 ) B 3 U . *^SSff^.^¥Da 
jSjfeSS^«it**TllT*l., ^i'Ui. HI ( b ) 
2(b) hR19Uw, *HaffifcW3:¥lilCtfWfcBfBI 

tftKU . .^Mffi5® 2 ^FraKftK a r 6 1 jffl 

LXBfflt)£.mfi&jEJiJ®BiM<r> a r 7 arHt^^ i 

flK 1 ±tcBkttfeilfeT»aif±«^ 9 -y Fl 2 . 34"(C 

[002 6] .rix^coart>aL' r 7(i. 37!:44^S 
j&fltiJZ. MnlMlz ar6 Rl/ 7 (TWW&y&zlAfc L 

ZhlzXbWs.-?&Zb-t) s X'£&« ZCDXolz. ZiXh 

o) 3 r t±a*nw»3tS[ as * ffl ir»T ft^^ffJfRT & * J 

[0027] 44tira£<OTiB*jftRCJ:*itf. are 
$rf£«Tl> art- Ylt? y ■■> Ft- KJCtt***it a 
r 6 -c>]KSt$ titzm . 377 (-AW L X a r 7 S 

mmiM<7>x£mttz>fzrtX'%< . c^i^^ar 

[0028] (gat®)B4) H4i±. 03kH«C * 



-r 9 ?.mimm < . fl»K«^in»(=3an l t 

tt. $fBBffi30):iT6 (03) tratRtcHfflA"Ciil& 
-1" -2. SfeJE^ffiffi > # o T V if, , HJiff^. 3 CO 37 6 > P 
=5: ') . 3^ft0gSE<7) 3T9(i, 3 Tfiaa*— 56 ,fc 4- -> T I "> 
4ft. 3T9^MSro^(i, I^IMoK&ftftft 
fc&'.-oTi**. :a^3T8, 9(4. ±ffi|£«6f*®fc 
little. ^l±CRft£tafcTW»rX_h«7:?'v FJl 

nm&mwmzmt L-cfco. c «>aFit , are &v 9 
&*ris*(4. ±ie ( 1 ) scfca^j^Tjeii. 

[0030] feLhwi -5 (3, 

mk<7>wmz®m?& z t *<vrarc&* . s^k, ar 
s tpz, wit*iitmmm-& 3 r 9 *■ iarc# 4 ^ 
-e. *mmmo>¥wmim 1 . ^its^jg 3 1 mmz . 
3 rs 3&^Mt$-££3t& 3 T9frt>w *} tu ixmm-t 

hZt tffl&X'fo hbv^j f LT v >4 . ■ 
[ 0 0 3 1 ] 4ft. 37S.&lX9t4. .hEggieBJBfcn 
3Ti^|,^ Jf 7 X « W±B5 (c ; ix 4. <7) 3 



< 5 ) ttlSPF ] 0 - 9 0 «5 3 5 

T<7)^Bp^{ct|lELft U > x h ?JH*RlfC**o 
x v ^- > y iax i- m- ZbiZX 9 $Btt' * . jgfli^ 7 t 

§ Blot. 3 r s 9 iBj^isiRa b w^tzfwurr 4 

z t&TS . *^^ISOTiBI*«a»4)±ie^i^JS 
[0032] 

S^aSWSKii. 37<7)?f^^'-';><7)3rr B V.)^PB» i; Jgl 
WBotJ JcSMk Ltnl)?) f . Bf 16 jft*<7Wt 3 7//' ij, MW, 

y T i > <t mmcomm zmw- & z > 5 . ®m> 

S?jtSftiSr.ffl^il(i"3 TWf8Wfr 3 7r^j^RS5r1Wf£ja 

(4 . SJitt^ < sgjs^r « c b *«rire* s , 

[Ura^^iiJBfl] 

[HI ] 13 1 ( a ) ii, ^SfeU®. 1 ^BSj^JK^ISit 
SrnrT«»«0T'«> 0 . Hi ( b ) (i . 121 1 ( a ) «A- 
A M -o ft ISfffiHT'* S , ; v 

[[12 ] h 2 ( a ) (4. i coy-mmmmmm 

Z^-fimmX'fo 0 . 02 ( b ) l±, H2 ( a ) <7.)B- 
BISSCSo ft|£Tr®llT£>£ , 



[03] 



3 

3- 
3 - 




3 

3 - 
3 - 




BNSDOCID: <JP 41009053SA_J_> 




BNSDOC1D: <JP 410090535A_J_> 



JP,10-090535,A , ^ Pagelsurl 
| JAPANESE 1 [j P ,'iO-09^5,A] ^ 

CLAIMS DETAILED DESCRIPTION TECHNIC AL FIELD PRIOR ART EFFECT OF THF 

I NVJENTI ON TECH N I CAE.. PROBLEM MEANS DESCRIPTION OF DRAWINGS DRAWINGS 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fvv^vw4.i... 02/06/2005 




THIS PAGE BLANK (MSPTO) 



JP,10-090535,A [CLAIMS] Page , SUf , 

* NOTICES * 

JPO and NCIPI are nol^lesponsible for any 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the orieinal 
precisely. " 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the flat-surface waveguide to which it has 1 or two or more cores, and is characterized 
by at least one of said the cores containing the part from which a configuration changes periodically. 
[Claim 2] Said part of said core is flat-surface waveguide according to claim 1 characterized by 
having the configuration in which two or more fragmentation sections were periodically prepared in 
accordance with the optical axis of said core. 

[Claim 3] Said part is flat-surface waveguide according to claim 1 characterized by being the part 
from which said core containing said part is pillar-shaped, and width of face or thickness is changing 
periodically in accordance with the optical axis of said core. 

[Claim 4] Flat-surface waveguide, according to claim 1 characterized by having the 1st core 
containing said part, and the 2nd corc' close to this'ist;core, v emitting the light of predetermined 
wavelength from said 1st core, and for this light carrying out incidence to said 2nd core, and 
spreading said 2nd core. 

[Claim 5] Flat-surface waveguide characterized by having the 1st and 2nd cores and spacing between 
said 1st and 2nd cores changing periodically. 

[Claim 6] Claims 1-5 characterized by rare earth elements being added by said core are the flat- 
surface waveguide of a publication either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to flat-surface waveguide with the function to emit the 

light of predetermined wavelength from a core alternatively. 

[0002] 

[Description of the Prior Art] The optical fiber equipped with the long period grating which is a kind 
of a fiber grating as optical waveguide with the function which is made to change the core mode of 
predetermined wavelength into clad mode alternatively, and is emitted outside is known from the 
former, and using it for the application which removes the noise light produced with optical fiber 
amplifier etc. is examined. A fiber grating is the periodic refractive-index modulation field formed in 
incore in accordance with the shaft of an optical fiber, and the grating of a long period (usually about 
50-1500 micrometers) is comparatively contained in this rather than this with the Bragg grating of a 
short period. Among these, a long period grating is a grating which carries out induction of the 
association between the core modes and clad modes which an optical fiber is transmitted, and the 
period (pitch) of a grating is set up so that the optical path difference in core mode and clad mode 
may be set to 2pi, and it brings about the strong power conversion in clad mode from core mode. 
Consequently, a long period grating will have the operation which makes core mode emit to a clad, 
and attenuates the reinforcement in core mode over the narrow band centering on predetermined 
wavelength (it is hereafter called "radiation wavelength".). Therefore, the optical fiber equipped with 
the long period grating will demonstrate the function to emit the light of predetermined wavelength 
from a core alternatively. 

[0003] A long period grating can be formed by producing a periodic optical induction refractive- 
index change by usually irradiating light in accordance with shaft orientations at the optical fiber 
which has a photosensitive core. The approach of preparing for a core the optical fiber of a quartz- 
glass system with which the germanium which is sensitization material was added as a 
photosensitive fiber, forming the interference fringe which has a period corresponding to the period 
of the grating which should be formed using the ultraviolet radiation of the wavelength 248nm or 
near 193nm, and irradiating this interference fringe at an optical fiber is often carried out. Since only 
the amount [ refractive index / of the part where ultraviolet radiation was irradiated among cores ] 
according to the reinforcement of ultraviolet radiation rises, the refractive-index modulation field 
according to the optical intensity distribution of an interference fringe, i.e., a grating, will be formed 
in a core. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since it is necessary to adjust the optical 
system for interference fringe formation to a precision, it is not necessarily easy to form a desired 
long period grating by the above optical exposures to manufacture an optical fiber equipped with a 
long period grating with sufficient repeatability. 

[0005] This invention was made in view of the above, and demonstrates the same function as an 
optical fiber equipped with a long period grating, and aims at offering the optical waveguide which 
can be manufactured with sufficient repeatability. 
[0006] 

[Means for Solving the Problem] As indicated by claim 1, the 1st mode of this invention is equipped 
with 1 or two or more cores, and at least one of the core of this is the flat-surface waveguide 
characterized by including the part from which a configuration changes periodically. If the 
configuration of a core is changing periodically like this invention, the configuration of the mode 
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field of the light which spij|^this flat-surface waveguide according^^is will also come to 
change periodically. If the^Pfiguration of the mode field is changinj^iodically, since the light of 
wavelength according to the period will come to be alternatively emitted from a core, the flat-surface 
waveguide of the above-mentioned mode demonstrates the same function as the conventional optical 
fiber equipped with a long period grating. Moreover, since the core of flat-surface waveguide can be 
fabricated with a sufficient precision in a desired configuration using well-known manufacturing 
technologies, such as a photolithography technique, the flat-surface waveguide of the above- 
mentioned mode can be manufactured with sufficient repeatability by it. 

[0007] Said part of a core of the flat-surface waveguide of the 1st mode may have the configuration 
in which two or more fragmentation sections were prepared periodically in accordance with the 
optical axis of a core so that it may be indicated by claim 2. In this flat-surface waveguide, the 
configuration of a core changes with the fragmentation sections prepared periodically periodically, 
consequently the light of predetermined wavelength is alternatively emitted from this core. 
[0008] Moreover, as indicated by claim 3, the flat-surface waveguide of the 1st mode may have a 
pillar-shaped core containing said part, and said part may be a part from which width of face or 
thickness is changing periodically in accordance with the optical axis of a core. In this flat-surface 
waveguide, when width of face or thickness changes periodically, the configuration of a core is 
changing periodically and the light of predetermined wavelength is alternatively emitted by this from 
this core. 

[0009] It has the 1st core containing said part, and the 2nd core close to this 1st core, and the light of 
predetermined wavelength is emitted from the 1st core, this light carries out incidence of the flat- 
surface waveguide of the 1st mode to the 2nd core, and it spreads the 2nd core so that it may be 
indicated by claim 4. In this flat-surface waveguide, it has the advantage that the light emitted from 
the 1st core can be taken out from the 2nd core, and can be used. 

[0010] Next, as indicated by claim 5, the 2nd mode of this invention is flat-surface waveguide 
characterized by having the 1st and 2nd cores and spacing between the 1st and 2nd cores changing 
periodically. If spacing between cores is changing periodically, since the configuration of the mode 
field of the light which spreads this flat-surface waveguide will also come to change periodically, the 
light of wavelength according to that period comes to be alternatively emitted from a core. 
Therefore, the flat-surface waveguide of this mode also demonstrates the same function as the 
conventional optical fiber equipped with a long period grating. Moreover, since spacing between the 
1st and 2nd cores is controllable with a sufficient precision using well-known manufacturing 
technologies, such as a photolithography technique, it can also manufacture the flat-surface 
waveguide of this mode with sufficient repeatability. 

[001 1] Next, rare earth elements may be added by the core of the flat-surface waveguide concerning 
this invention so that it may be indicated by claim 6. In this case, while the flat-surface waveguide 
concerning this invention removes noise light, it becomes possible to perform optical amplification. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a 
detail, referring to an accompanying drawing. In addition, in explanation of a drawing, the same sign 
is given to the same element, and the overlapping explanation is omitted. Moreover, the dimension 
ratio of a drawing is not necessarily in agreement with the thing of explanation. 
[0013] (Operation gestalt 1) Drawing 1 is drawing showing the structure of the flat-surface 
waveguide of this operation gestalt, among these drawing 1 (a) is the perspective view of the flat- 
surface waveguide of this operation gestalt, and drawing 1 (b) is the sectional view which met the A- 
A line of drawing.! (a). The flat-surface waveguide of this operation gestalt consists of the lower 
cladding layers 2, the up cladding layers 3, and cores 4 which were prepared on the silicon substrate 
1. Although the lower cladding layer 2, the up cladding layer 3, and the core 4 consist of glass which 
all uses a quartz as a principal component, the germanium which is refractive-index rise material is 
added by only the core 4, and the refractive index of a core 4 is higher than the refractive index of 
the lower part and the up cladding layers 2 and 3 by this. These lower parts and the up cladding 
layers 2 and 3 are carrying out adhesion envelopment of the core 4 in one. 

[0014] The description of the flat-surface waveguide of this operation gestalt is the configuration of 
a core 4. As shown in drawing 1 (a) and (b), the core 4 of this operation gestalt has the configuration 
in which two or more end slots 5 were periodically established in the pillar-shaped object of the 
square cross section which extends in the other end along with the axis of this pillar-shaped object 
from the end of a substrate 1. These end slots 5 have extended so that the axis (optical axis) of a core 
4 and each may cross at right angles mostly, and they have divided the core 4 to two or more partial 
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core 4a. Below, this end sk^ will be called the fragmentation sectioj^he fragmentation section 5 
is filled up with the quart^^tem glass which constitutes the up cladH^ layer 3. The dip of the 

fragmentation section 5 of a direction in alignment with an optical axis, i.e., spacing between the end 
faces which adjoining partial core 4a counters, is uniform, and its spacing of fragmentation section 5 
comrades, i.e., array-pitch (period) lambda of the fragmentation section 5, is fixed. In addition, the 
period lambda of the fragmentation section 5 is good to be referred to as 50-1500 micrometers 
[0015] Next, the manufacture approach of the flat-surface waveguide of this operation gestalt is 
explained. First, the glass-particles layer of the porosity which should spray the flame of a burner on 
the top face of a silicon substrate 1, and should serve as the lower cladding layer 2 is formed on a 
silicon substrate 1 at the whole surface, supplying the material gas of SiC14 grade to a flame burner. 
Then, the flame of a burner is sprayed on the top face of the above-mentioned glass-particles layer, 
supplying the material gas which contains SiC14 and GeC14 in a flame burner, and the glass-particles 
layer of the porosity which should serve as a core 4 is formed on the above-mentioned glass-particles 
layer at the whole surface. Subsequently, transparence vitrification is cooled slowly and carried out 
after sintering these two glass-particles layers. Thereby, the transparent quartz-glass layer which 
should serve as the core 4 by which the laminating was carried out is formed on the transparent 
lower cladding layer 2 and this lower cladding layer 2. Next, a resist mask layer is prepared only in 
the location corresponding to the top face of partial core 4a among this quartz-glass layer using a 
well-known photolithography technique, and since the front face of the part in which the 
fragmentation section 5 should be formed is exposed, a core 4 is formed by performing reactive-ion- 
etching processing. Then, the glass-particles layer of the porosity which should spray the flame of a 
burner on the top face of the lower cladding layer 2 and a core 4, and should serve as the up cladding 
layer 3 is made to deposit, supplying the material" gas of SiC14 grade to a flame burner, then this 
glass-particles layer is sintered and annealed and transparence vitrification is carried out. Thereby, 
the up cladding layer 3 is formed and the flat-surface waveguide of this operation gestalt is 
completed. 

[0016] As mentioned above, since the fragmentation section 5 is periodically formed in the core 4 of 
the flat-surface waveguide of this operation gestalt in accordance with the optical axis, as for the 
light which spreads the flat-surface waveguide of this operation gestalt, the configuration of the 
mode field comes to change periodically. Thereby, the core mode of the predetermined wavelength 
which spreads the inside of a core 4 comes to be combined with core mode and the clad mode which 
advances in this direction, and the light of the predetermined wavelength which spreads the inside of 
a core 4 as a result comes to be emitted to the lower part and the up cladding layers 2 and 3 from a 
core 4. The wavelength of the light emitted from a core 4 becomes settled based on the following 
formula. 
[0017] 

beta core (lm)-beta (clad n) =2 pi/lambda ~ (1) 

Here, 1 and m are the degrees (if it is basic-mode LP01 1= 0, m= 1) in core mode, beta core (lm) is 
the propagation constant in the core mode specified by the degree (lm), and lambda is [ beta KURA 
<SUB> DDO (n) is the propagation constant in the n-th clad mode, and ] the period of the 
fragmentation section 5. In addition, it depends for the propagation constant beta core on the 
wavelength in core mode. In the flat-surface waveguide of this operation gestalt, the core mode of 
wavelength in which the above-mentioned (1) type is satisfied will be emitted from a core 4. 
[0018] Thus, the flat-surface waveguide of this operation gestalt demonstrates the function to emit 
the light of predetermined wavelength from a core alternatively, like the conventional optical fiber 
equipped with a long period grating by having the core 4 of the above configurations. And since the 
core 4 of this configuration can be formed in a precision using a well-known manufacturing 
technology, the flat-surface waveguide of this operation gestalt can be manufactured with sufficient 
repeatability. 

[0019] In addition, the flat-surface waveguide of this operation gestalt is suitable if rare earth 
elements, such as Er, are added by the core 4. In this case, if incidence of the light of predetermined 
wavelength according to the added rare earth elements is carried out after the flat-surface waveguide 
of this operation gestalt carries out incidence of the excitation light and forms the inverted 
population like well-known optical fiber amplifiers (Er addition optical fiber etc.), it will also 
demonstrate the function as an optical amplifier of causing induced emission and amplifying light. 
Although the magnification spontaneous emitted radiation (Amplified Spontaneous Emission:ASE) 
which is a noise occurs by the interaction of excitation light power and rare earth ion at this time, if 
the period of the fragmentation section 5 is set up so that the radiation wavelength of a core 4 may be 
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in agreement with this wa^kngth of ASE, ASE can be emitted and r^^ved from a core 4. Thus 
some by which rare earth ^pents were added by the core 4 among t^H^t-surface waveguides of 
this operation gestalt have the advantage that optical amplification caiTe performed, removing noise 
light. & 

[0020] (Operation gestalt 2) Drawing 2 is drawing showing the structure of the flat-surface 
waveguide of this operation gestalt, among these drawin g 2 (a) is the perspective view of the flat- 
surface waveguide of this operation gestalt, and drawing 2 (b) is the sectional view which met the B- 
B line of drawing^ (a). The flat-surface waveguide of this operation gestalt differs in the 
configuration of a core from the operation gestalt 1. That is, that flat-surface configuration includes 
the field which is changing periodically in accordance with an optical axis, and is the wave-like 
curved surface which carries out an abbreviation rectangular cross with the top face of the lower 
cladding layer 2 in the both-sides side of a core 6 in this field, and the core 6 which the flat-surface 
waveguide of this operation gestalt has is changing the width of face of a core 6 periodically in 
accordance with an optical axis so that it may be best show in drawing 2 (b). In addition, the 
fluctuation period lambda of the width of face of a core 6 is good to be referred to as 50-1500 
micrometers. Moreover, the flat-surface configuration of a core 6 serves as axial symmetry to the 
axis (optical axis) of a core 6. Moreover, the both ends of a core 6 are the pillar-shaped objects of a 
square cross section, and can make now connection with other waveguides (optical fiber etc.) easily. 
[0021] The flat-surface waveguide of this operation gestalt can be manufactured almost like the flat- 
surface waveguide of the operation gestalt 1. The flat-surface configuration of a resist mask layer 
established on the clear glass layer which should serve as a core differs from the operation gestalt 1 
in a production process, and after carrying out the laminating of the resist mask layer which 
specifically has the same flat-surface configuration as a core 6 to the field equivalent to the top face 
of a core 6, a core 6 can be formed by performing etching processing. 

[0022] Since the flat-surface waveguide of this operation gestalt has the above cores 6 of the flat- 
surface configuration in which width of face is changed periodically, the configuration of the mode 
field in core mode changes periodically like the case of the operation gestalt 1. Thereby, it is 
combined with core mode and the clad mode which advances in this direction, and the core mode of 
the predetermined wavelength which spreads a core 6 comes to be emitted from a core 6. In addition, 
the wavelength of the light emitted from a core 6 becomes settled according to the fluctuation period 
lambda of the breadth of a core 6 based on (1) type stated with the operation gestalt 1. 
[0023] Thus, the flat-surface waveguide of this operation gestalt also demonstrates the function to 
emit the light of predetermined wavelength from a core alternatively. And like the operation gestalt 
1, since the core of this configuration can be formed in a precision using a well-known 
manufacturing technology, it is possible to also manufacture the flat-surface waveguide of this 
operation gestalt with sufficient repeatability. 

[0024] In addition, the flat-surface waveguide of this operation gestalt can also perform optical 
amplification, removing noise light, if rare earth elements, such as Er, are added by the core 6, and is 
suitable. [ as well as the operation gestalt 1 ] 

[0025] (Operation gestalt 3) DrawingJ is drawing showing the structure of the flat-surface 
waveguide of this operation gestalt. This is a sectional view along a flat surface parallel to a substrate 
front face like di^vmgj. (b) and drawing 2 R> 2 (b). As shown in drawing 3 , the flat-surface 
waveguide of this operation gestalt forms further the core 7 of the square cross section which stands 
in a row with a core 6 in the flat-surface waveguide of the operation gestalt 2, and extends linearly. 
These cores are laid underground like the above-mentioned operation gestalt into the lower part 
prepared on the substrate 1 and the up cladding layer 2, and 3. 

[0026] These cores 6 and 7 can be manufactured by performing etching processing, after preparing 
the resist mask layer corresponding to the flat-surface configuration of cores 6 and 7 in the top face 
of the clear glass layer which should serve as a core. Thus, since these cores can be formed in a 
precision using a well-known manufacturing technology, they can manufacture the flat-surface 
waveguide of this operation gestalt as well as the case of the above-mentioned operation gestalt with 
sufficient repeatability. 

[0027] According to the flat-surface waveguide of this operation gestalt, after being combined with 
clad mode and emitting the core mode which spreads a core 6 from a core 6, incidence of it is carried 
out to a core 7, and it spreads a core 7. Therefore, the flat-surface waveguide of this operation gestalt 
has the advantage that it is possible it not only to emit the light of predetermined wavelength, but to 
take out this synchrotron orbital radiation from a core 7, and to use it from a core 6. 
[0028] (Operation gestalt 4) Drawing 4 is the sectional view showing the structure of the flat-surface 
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waveguide of this operatioi^estalt like drawing 3 . The flat-surface \_^guide of this operation 
gestalt is equipped with tMaighMine-like core 8 of a square crossMon, and the core 9 stood in 
a row and prolonged to this core 8. As for most except the both ends ofa core 9, the configuration is 
changed periodically. That is, in the interstitial segment of a core 9, the both-sides side of a core 9 is 
the core 6 ( drawin g^ ) of the operation gestalt 3, and the wave-like curved surface which vibrates a 
period lambda similarly. Unlike the core 6 of the operation gestalt 3, the core 9 of this operation 
gestalt has fixed core width of face. Moreover, the both ends of a core 9 serve as a straight-line 
pillar-shaped object of a square cross section. These cores 8 and 9 are laid underground like the 
above-mentioned operation gestalt into the lower part prepared on the substrate 1 and the up 
cladding layer 2, and 3. 

[0029] The flat-surface configuration of a core 9 is changing periodically, consequently, as for the 
flat-surface waveguide of this operation gestalt, spacing between a core 8 and 9 is changing 
periodically in accordance with the optical axis of a core 8. The period of change of spacing between 
a core 8 and 9 is the same as the period lambda of the formation of a form status change of a core 9 
Thus, even when spacing between two adjoining cores changes periodically, the configuration of the 
mode field in the core mode which spreads one core carries out periodic change. Therefore, also in 
this operation gestalt, the core mode of the predetermined wavelength which spreads a core 8 is 
combined with clad mode, and it comes to emanate alternatively from a core 8. In addition, radiation 
wavelength becomes settled based on the above-mentioned (1) formula. 

[0030] As mentioned above, the flat-surface waveguide of this operation gestalt can also demonstrate 
the same function as the conventional optical fiber equipped with a long period grating. Furthermore, 
since the light emitted from the core 8 can spread the adjoining core 9, the flat-surface waveguide of' 
this operation gestalt also has the advantage that.it is possible to take out the light made to emit from 
a core 8 from a core 9, and to use it like the operation gestalt 3. 

[0031] Moreover, after cores 8 and 9 prepare the resist mask layer corresponding to the flat-surface 
configuration of these cores in the top face of the clear glass layer which should serve as a core like 
the above-mentioned operation gestalt, they can be manufactured by performing etching processing, 
and they can be formed in a precision using a well-known photolithography technique etc. Therefore, 
it is possible to be also able to control spacing between a core 8 and 9 to a precision, and for the flat-' 
surface waveguide of this operation gestalt as well as a case with the above-mentioned operation 
gestalt to manufacture it with sufficient repeatability. 
[0032] 

[Effect of the Invention] As mentioned above, since the configuration of a core and spacing between 
two cores are changing periodically, the flat-surface waveguide concerning this invention can 
demonstrate the same function as an optical fiber equipped with the long period grating of emitting 
the light of predetermined wavelength alternatively from a core, as explained to the detail. Since the 
configuration of a core and spacing between cores are controllable with a sufficient precision if a 
well-known manufacturing technology is used, the flat-surface waveguide concerning this invention 
can be manufactured with sufficient repeatability. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawingJJ DrawingJ. (a) is the perspective view showing the structure of the flat-surface 
waveguide of the operation gestalt 1, and drawing 1 (b) is the sectional view which met the A-A line 
of drawing 1 (a). 

[Drawing 2_] Drawjng.2 (a) is the perspective view showing the structure of the flat-surface 
waveguide of the operation gestalt 1, and drawing 2 (b) is the sectional view which met the B-B line 
of drawing 2 (a). 

[Drawing 3_] It is the sectional view showing the structure of the flat-surface waveguide of the 
operation gestalt 3. 

[Drawing 4] It is the sectional view showing the structure of the flat-surface waveguide of the 
operation gestalt 4. ; * V< . . ' 

[Description of Notations] 

1 [ - A core, 5 - part step, 6 / - A core, 7 and 8 in which width of face carries out periodic change / 
- A straight-line-like core, 9 / ~ Core of the configuration which moves in a zigzag direction 
periodically. ] - A substrate, 2 - A lower cladding layer, 3 - An up cladding layer, 4 
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